Stimulation of sensory branches of the trigeminal nerve is known to cause sudden bradycardia (trigeminocardiac reflex). However we report a case where percutaneous balloon rhizotomy of the trigeminal ganglion provoked atrial tachyarrhythmias during two separate treatments. On both occasions the patient was treated with antiarrhythmic drugs and reverted to sinus rhythm within days. Our case demonstrates that surgery involving the trigeminal nerve may cause variable cardiovascular effects that are often clinically significant. Possible mechanisms and management of arrhythmias in this setting are discussed.
The trigeminocardiac response is a well described phenomenon where stimulation of sensory branches of the trigeminal nerve provokes bradycardia which can progress to asystole 1 . Although percutaneous balloon compression of the trigeminal (Gasserian) ganglion typically produces this response, we report a case where this procedure was associated with atrial tachyarrhythmias.
CASE REPORT
A 67-year-old woman with severe trigeminal neuralgia secondary to multiple sclerosis was treated on three occasions over a two-year period with percutaneous balloon compression (rhizotomy) of the Gasserian ganglion. She was an ex-smoker but had no history of ischaemic heart disease or arrhythmias and had good exercise tolerance. During two of the three rhizotomy procedures the patient unexpectedly developed rapid atrial fibrillation.
On the first admission her medications were sodium valproate, paracetamol, codeine, multivitamins and evening primrose oil. Baseline full blood count, electrocardiogram (ECG), renal function and chest X-ray were within normal limits. Prior to induction of anaesthesia, standard monitoring was applied and a remifentanil infusion was commenced at 0.2 µg/kg/min. General anaesthesia was then induced after pre-oxygenation with propofol 1.5 mg/kg and rocuronium 0.4 mg/kg and the patient was intubated and ventilated. Anaesthesia was maintained using oxygen/air/isoflurane and remifentanil by infusion. A balloon-tipped needle was sited in the foramen ovale under image intensifier guidance using the standard percutaneous technique described by Mullan and Lichtor 2 . The first balloon inflation caused a reduction in heart rate from 72 beats per minute (bpm) to 58 bpm suggesting correct positioning at the ganglion and glycopyrrolate 200 µg was administered. During the second inflation a narrow complex tachycardia developed at a rate of 140 bpm. The blood pressure was maintained and there was no evidence of heart failure on clinical examination.
The patient was extubated awake after reversal with neostigmine 2.5 mg/atropine 1.2 mg and observed in recovery. The tachyarrhythmia persisted and was treated with esmolol 35 mg and metoprolol 5 mg in titrated doses. The heart rate decreased to 120 bpm and a 12-lead ECG showed atrial fibrillation. Serum electrolytes and magnesium were normal. Two hours later the heart rate increased to 150 bpm and the patient was given IV digoxin 300 µg 
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One year later a third balloon rhizotomy was performed. By this stage the patient was effectively controlled on amlodipine and cilazapril for hypertension and preoperative investigations were unremarkable. The same anaesthetic technique was used and anticholinergic drugs were avoided. During the third balloon inflation the patient developed a supraventricular tachycardia at a rate of 130 bpm. Arterial blood gas analysis and electrolytes were normal. After discussion with a cardiologist, synchronised DC cardioversion (100J, 200J, 360J) was attempted but this was unsuccessful. In the post-anaesthetic care unit amiodarone 300 mg was administered over one hour and the heart rate decreased to 110 bpm. Again there was no evidence of heart failure and the blood pressure was normal. The patient reverted spontaneously to sinus rhythm on the first postoperative day. Echocardiography demonstrated mild dilatation of the left atrium and a mildly thickened aortic valve. Left ventricular size and systolic function was normal. She denied any palpitations before or between treatments.
Unfortunately her facial pain persisted and she was admitted three months later for percutaneous radiofrequency ablation of the ganglion. On this occasion an arterial line was inserted awake. Amiodarone infusion (150 mg over 30 minutes) was commenced at induction and completed before insertion of the rhizotomy needle. Multiple premature atrial contractions were noted during the procedure, but the patient remained in sinus rhythm and recovery was uneventful.
DISCUSSION
To our knowledge, this is the first report of an atrial tachyarrhythmia triggered by manipulation of the trigeminal nerve. Although our patient had some identifiable risk factors for perioperative atrial fibrillation (age, possible chronic pulmonary disease, and hypertension on later presentations) there was no evidence of resting tachycardia, significant structural heart disease or congestive heart failure [3] [4] [5] . Intense vagal stimulation and premature atrial contractions are recognised triggers for atrial tachyarrhythmias 6 and in combination with the above risk factors are the likely mechanisms in our patient.
The trigeminocardiac response has been reported during procedures at various sites along the nerve and is thought to occur via a reflex arc involving the brainstem and vagal efferents [7] [8] [9] [10] . Although anticholinergic drugs or local anaesthetic blocks may be administered prophylactically, bradycardia is a useful sign that aids identification of the nerve. Brown and Preul reported an abrupt drop in heart rate (to less than 60 bpm) during 16 of 23 (70%) percutaneous trigeminal balloon compression procedures and recommended placement of a transcutaneous pacemaker so that drugs which stimulate the heart could be avoided 11 . The role of transoesophageal pacing in management of perioperative bradycardias and some atrial tachyarrhythmias has also been described 4 . Although not suitable for treatment of rapid atrial fibrillation, this technique may have been helpful in our patient if available.
Perioperative supraventricular tachyarrhythmias are a common age-related problem associated with significant morbidity, prolonged hospital stay and increased costs 5, 12 . A recent prospective study of major non-cardiac non-emergency surgery reported new onset atrial fibrillation in 0.6% and 3.7% of patients during and after surgery respectively 13 . Recently published guidelines for management of atrial fibrillation in the general population emphasise the importance of early aggressive conversion to sinus rhythm so that anticoagulation can be avoided 14 . However, in the early postoperative period, control of ventricular rate is often preferred because most patients will revert spontaneously, as observed in our patient 5, 12 .
The range of drug treatments given to our patient reflects the choice available for management of supraventricular dysrhythmias. Because of the high sympathetic tone which follows surgery, β-blocker therapy was chosen for rate control during the first episode and digoxin was used as an adjuvant. In patients without structural heart disease, a class III (e.g. amiodarone) or class IC antiarrhythmic agent (e.g. flecainide, propafenone) is recommended for acute conversion of atrial fibrillation to sinus rhythm 14 . Although the incidence of new arrhythmias is lower with amiodarone, the risk of toxicity should be considered in each patient 5, 12 . We used amiodarone successfully for rhythm control after failed DC cardioversion during the second episode.
Amiodarone is moderately effective for prevention of atrial fibrillation after cardiothoracic surgery, although β-blockers and class IC agents also appear to be useful 4, 12, 15 . In our patient, amiodarone effectively prevented recurrence of arrhythmia during the subsequent admission for radiofrequency lesioning. β-blocker therapy may have aggravated bradycardia associated with the trigeminocardiac response. A marked pressor response has been described during radiofrequency ablation of the trigeminal nerve which is thought to occur via stimulation of nociceptive C fibres 16 . Severe hypertension and myocardial ischaemia may result 17, 18 , although this did not occur in our case.
In summary, we present a case where atrial tachyarrhythmias was triggered on two occasions by balloon compression of the trigeminal ganglion, a procedure classically associated with bradycardia. Anaesthetists, surgeons and pain specialists should be aware of the potential for significant and variable haemodynamic effects during manipulation of the trigeminal nerve. These include the widely reported depressor reflex, nociceptor-mediated hypertension and tachyarrhythmias in susceptible patients.
